Effects of the Sabin-like mutations in domain V of the internal ribosome entry segment on translational efficiency of the Coxsackievirus B3.
The domain V within the internal ribosome entry segment (IRES) of poliovirus (PV) is expected to be important in its own neurovirulence because it contains an attenuating mutation in each of the Sabin vaccine strains. In this study, we try to find out if the results observed in the case of Sabin vaccine strains of PV can be extrapolated to another virus belonging to the same genus of enteroviruses but with a different tropism. To test this hypothesis, we used the coxsackievirus B3 (CVB3), known to be the most common causal agent of viral myocarditis. The introduction of the three PV Sabin-like mutations in the equivalent positions (nucleotides 484, 485, and 473) to the domain V of the CVB3 IRES results in significant reduced viral titer of the Sabin3-like mutant (Sab3-like) but not on those of Sab1- and Sab2-like mutants. This low titer was correlated with poor translation efficiency in vitro when all mutants were translated in rabbit reticulocyte lysates. However, elucidation by biochemical probing of the secondary structure of the entire domain V of the IRES of Sabin-like mutants reveals no distinct profiles in comparison with the wild-type counterpart. Prediction of secondary structure by MFOLD program indicates a structural perturbation of the stem containing the Sab3-like mutation, suggesting that specific protein-viral RNA interactions are disrupted, preventing efficient viral translation.